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,QWURGXFWLRQ
5HFHQWO\WKH&LUFXODU(FRQRP\&(VWDUWHGWRJDLQPRUH
DWWHQWLRQ $V RSSRVHG WR WKH FXUUHQW ³OLQHDU´ HFRQRP\ WKLV
PRGHODLPV WRNHHSUHVRXUFHVDW WKHLUKLJKHVWXWLOLW\ DW WKHLU
KLJKHVW YDOXH DQG SRWHQWLDO ZLWKLQ WKH HFRQRP\ >@ 7KLV
SURSRVLWLRQRI&(LVDQDQVZHUWRLQFUHDVLQJUHVRXUFHVFDUFLW\
$YDLODELOLW\DQGVXSSO\RI UHVRXUFHV LVEHFRPLQJ OHVV VHFXUH
DQG SULFHV EHFRPH PRUH YRODWLOH &( DGGUHVVHV VRFLDO DQG
HQYLURQPHQWDOFKDOOHQJHVDQGLWSURYLGHVHFRQRPLFEHQHILWVWR
EXVLQHVVHV>@
6XFKFKDOOHQJHVZHUHDOVRUHFRJQL]HGE\/LDQGHUD'XWFK
GLVWULEXWRUDQGQHWZRUNRSHUDWRU'12IRUJDVDQGHOHFWULFLW\
WKDWDLPVWRSURYLGHDVXVWDLQDEOHDQGUHOLDEOHHQHUJ\VHUYLFH
7KH LQIUDVWUXFWXUH WKDW LW PDLQWDLQV H[LVWV RI DQ H[WHQVLYH
QHWZRUN RI GXUDEOH SK\VLFDO FDSLWDO DVVHWV 2QH RI WKH
FKDOOHQJHVLV WRUHSODFHDJLQJDVVHWVDGHTXDWHO\$W WKHVDPH
WLPHUHFHQWWHFKQRORJLFDOGHYHORSPHQWVVXFKDVGHFHQWUDOL]HG
SURGXFWLRQ RI UHQHZDEOH HQHUJ\ UHTXLUH DQ H[SDQVLRQ RI LWV
LQIUDVWUXFWXUHFDSDFLW\WRFRQWLQXHDKLJKOHYHORIDYDLODELOLW\
:LWKLQ WKLV FRQWH[W /LDQGHU QHHGV D WRRO WR VXSSRUW
VXVWDLQDEOH GHFLVLRQV RQ DVVHW LQYHVWPHQWV ,Q OLQH ZLWK
/LDQGHU¶V DPELWLRQV WR LPSOHPHQW &( ZLWKLQ WKHLU DVVHW
PDQDJHPHQW HQYLURQPHQWDO VXVWDLQDELOLW\ VKRXOG EH SDUW RI
WKH VXVWDLQDEOH LQYHVWPHQW GHFLVLRQV PHWKRGRORJ\ 7KHVH
DPELWLRQVDVZHOODVSK\VLFDODQG WHFKQLFDOFKDOOHQJHVDIIHFW
/LDQGHU¶V EXVLQHVV SURSRVLWLRQ UHTXLULQJ D FKDQJH LQ LWV
EXVLQHVVFDVHPRGHOIRUSK\VLFDOFDSLWDODVVHWV
%XVLQHVV FDVHV DOORZ D FRPSDQ\ WR VWHHU WRZDUGV
SUHGHILQHGJRDOVLQDGYDQFH&RPPRQEXVLQHVVFDVHVPRGHOV
LQFOXGH WKH business objectives cost and benefits DQG risk 
valuation >@5HVXOWLQJDVVHW LQYHVWPHQWGHFLVLRQVDUHEDVHG
RQ WKH WUDGHRIIV EHWZHHQ WKHVH YDOXHV 6R IDU IHZ
SXEOLFDWLRQV KDYH EHHQ IRXQG WKDW GLVFXVV WKH DGGLWLRQ RI
HQYLURQPHQWDO VXVWDLQDELOLW\ WR WKH EXVLQHVV FDVH DQG&( LQ
SDUWLFXODU$OVRDV1LHNDPSet al. VWDWH LQ WKH ILHOGRIDVVHW
PDQDJHPHQW WKHUH LV D ODFN RI JXLGDQFH IRU FRQVLGHULQJ
VXVWDLQDELOLW\ DVSHFWV >@ 1H[W WR WKDW &( SULQFLSOHV LQ
UHODWLRQ WR SK\VLFDO FDSLWDO DVVHWV DUH QRW FOHDUO\ GHILQHG
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+HQFH QR XVHIXOPHWKRG LV \HW DYDLODEOH WRPDNH&(EDVHG
GHFLVLRQVIRUSK\VLFDOFDSLWDODVVHWV
7KH DLP RI WKLV SDSHU LV WR GHYHORS D EXVLQHVV FDVH
IUDPHZRUN IRU HQYLURQPHQWDO VXVWDLQDELOLW\ EDVHG RQ &(
SULQFLSOHV7KHSDSHUZLOOHVSHFLDOO\DGGUHVVWKHGHILQLWLRQRI
&(IRUFDSLWDODVVHWVDQGWKHLPSOHPHQWDWLRQRIWKLVGHILQLWLRQ
ZLWKLQDEXVLQHVVFDVHIUDPHZRUN,WZLOOUHVXOWLQDSUDFWLFDO
GHFLVLRQ VXSSRUW WRRO WR DLG DVVHW PDQDJHUV LQ PDNLQJ
LQYHVWPHQW GHFLVLRQV IRU FDSLWDO DVVHWV 7KH 'HVLJQ 6FLHQFH
5HVHDUFK'65PHWKRGRORJ\GHVFULEHGLQVHFWLRQLVXVHGWR
JXLGHWKLVSURFHVV
7KHOLWHUDWXUHSDUDJUDSKVHFWLRQIRFXVVHVRQWZRILHOGV
EXVLQHVV FDVHV IRU VXVWDLQDELOLW\ %&6 DQG &( 7KH
FRQVWLWXHQWV RI WUDGLWLRQDO EXVLQHVV FDVHV DV ZHOO DV FXUUHQW
IUDPHZRUNV IRU %&6ZLOO EH GLVFXVVHG &RQVLGHULQJ &( LWV
GHILQLWLRQ DQG SULQFLSOHV ZLOO EH DGGUHVVHG DV ZHOO DV
LQGLFDWRUVWRPHDVXUHHQYLURQPHQWDOVXVWDLQDELOLW\IURPD&(
SHUVSHFWLYH
6HFWLRQZLOOOLQN&(WRWKHEXVLQHVVFDVHE\GHYHORSLQJD
IUDPHZRUNWKDWLQFOXGHVVXVWDLQDELOLW\7KHIROORZLQJVHFWLRQ
ZLOO GHPRQVWUDWH WKLV IUDPHZRUN WKURXJK DQ DSSOLFDWLRQ RQ
GLVWULEXWLRQ WUDQVIRUPHUV7KHVH FDSLWDO DVVHWV DUH FRPPRQO\
SUHVHQWDQGUHSUHVHQWDWLYHIRUWKHHOHFWULFDOLQIUDVWUXFWXUH
7KHSDSHUZLOOFRQFOXGHZLWKDQHYDOXDWLRQDQGGLVFXVVLRQ
RIWKHUHVXOWVLQVHFWLRQDQG
'HVLJQVFLHQFHUHVHDUFKPHWKRGRORJ\'65
7RGHVLJQDWRROWKDWVXSSRUWVVXVWDLQDEOHDVVHWLQYHVWPHQW
GHFLVLRQPDNLQJ LQWHJUDWLRQ RI YDULRXV GLVFLSOLQHV LV
QHFHVVDU\ %HVLGHV LQWHJUDWLRQ WKH WKHRUHWLFDO NQRZOHGJH
QHHGV WR EH WUDQVODWHG LQWR D SUDFWLFDO WRRO IRU D UHDO ZRUOG
SUREOHP%\XVLQJ'65 WR WDFNOH WKLVFRPSOH[SUREOHP LQD
UHOLDEOHZD\DUHOHYDQWWRRORU³DUWHIDFW´IRUDQXQVROYHGDQG
LPSRUWDQWEXVLQHVVSUREOHP>@ZLOOEHGHYHORSHG$V+HYQHU
et al. >@ VWDWHV'65 FDQKHOS VROYH SUREOHPV FKDUDFWHUL]HG
E\ ³XQVWDEOH UHTXLUHPHQWV DQG FRQVWUDLQWV EDVHG XSRQ LOO
GHILQHG >«@ FRQWH[WV´ 7KH PHWKRGRORJ\ GHYHORSV ERWK
NQRZOHGJH DQG DQ DUWHIDFW GXULQJ WKH YDULRXV SURFHVV VWHSV
ILJ,QWKLVSDSHUMXVWWKHUHVXOWVZLOOEHSUHVHQWHG
7KH NQRZOHJGH QHHGHG WR GHYHORS WKH DUWHIDFW LV EDVHG
XSRQDOLWHUDWXUHUHYLHZREVHUYDWLRQVPDGHZKLOHSDUWDNLQJLQ
/LDQGHU¶V RUJDQL]DWLRQ DQG WKURXJK PHHWLQJV ZLWK UHOHYDQW
VWDNHKROGHUV LQWHUQDO DQG H[WHUQDO RI WKH RUJDQL]DWLRQ 7KLV
SURFHVVVXSSRUWHGWKHLGHQWLILFDWLRQRIDQ\SUHFRQGLWLRQVWKDW
WKHIUDPHZRUNQHHGVWRFRPSO\ZLWK
7RJXLGHWKHGHVLJQSURFHVVWKHFRQWH[WXDONQRZOHGJHZDV
WUDQVODWHG LQWR VSHFLILF GHVLJQ FULWHULD 7KHVH GHVLJQ FULWHULD
ZHUHXVHG WRFUHDWHDFOHDUVFRSHIRU WKHGHYHORSPHQWRI WKH
WRRODQGWRWHVWWKHGHYHORSHGWRRO
)LJ'HVLJQ6FLHQFH5HVHDUFK0HWKRGRORJ\$GDSWHGIURP3HIIHUVet al>@
/LWHUDWXUH
3.1. Business case models for sustainability (BCS) 
%XVLQHVV FDVHPRGHOVGHILQH WKHEXVLQHVVSURSRVLWLRQ DQG
YDOXHV RI DQ RUJDQL]DWLRQ $Q H[DPSOH RI D WUDGLWLRQDO
EXVLQHVV FDVHPRGHO LV WKH ,7 LQYHVWPHQW GHFLVLRQPRGHO RI
5HPHQ\L >@ 7KLV FRPSUHKHQVLYH PRGHO DSSUDLVHV WKH
EXVLQHVV RXWFRPH VWDNHKROGHUV WHFKQLFDO TXDOLW\ VWUDWHJLF
DOLJQPHQWDQGULVNDVVHVVPHQWRIDQ,7LQYHVWPHQW7KHKLJK
TXDOLW\VWDQGDUGVZLWKLQ WKHFDSLWDODVVHW LQGXVWU\DUHVLPLODU
WR WKHVH ILYH EXVLQHVV FDVH HOHPHQWV 5HPHQ\L¶VPRGHOPD\
WKHUHIRUH EH DGRSWHG ZLWKLQ FDSLWDO DVVHW VHFWRUV +RZHYHU
WKHPRGHO GRHV QRW LQFOXGH HQYLURQPHQWDO VXVWDLQDELOLW\ QRU
&( 7KH OLWHUDWXUH UHYLHZ RI EXVLQHVV FDVH PRGHOV E\
%HUJKRXW	7DQ>@VKRZHGWKDWVXVWDLQDELOLW\ LVXVXDOO\QRW
WDNHQ LQWR DFFRXQW LQ EXVLQHVV FDVHV 7KLV LV D GHILFLW LQ
FXUUHQW PHWKRGRORJLHV DV WKH GHPDQG IRU LQFOXGLQJ
HQYLURQPHQWDOVXVWDLQDELOLW\LVLQFUHDVLQJ>@
&RPPRQPHWKRGVIRURUJDQL]DWLRQVWRYDOXHVXVWDLQDELOLW\
DUH >@ OLIH F\FOH DVVHVVPHQW /&$ >@ OLIH F\FOH FRVWLQJ
/&& >@ DQG FRVWEHQHILW DQDO\VLV &%$ >@ 7KHVH
PHWKRGV DOORZ RUJDQL]DWLRQV WR DQDO\]H DQG LGHQWLI\ WKHLU
HQYLURQPHQWDO LPSDFW >@DQGFRXOG ILWZLWKLQD%&6:KLOH
/&&DQG&%$DUHPHWKRGVWKDWPHDVXUHWKHILQDQFLDOLPSDFW
DQG DUH RIWHQ SDUW RI WKH EXVLQHVV SURSRVLWLRQ >@ /&$ LV
PRUH FRPSUHKHQVLYH DQG PHDVXUHV LPSDFW LQ QRQILQDQFLDO
WHUPV7KLV DOORZV WKH HQYLURQPHQWDO LPSDFW WREH H[SOLFLWO\
GLVWLQJXLVKDEOH ZLWKLQ DQDO\VHV 2Q WKH RWKHU KDQG WKH
FRPSUHKHQVLYHQHVV RI DQ /&$ PDNHV WKH DQDO\VLV WLPH
FRQVXPLQJDQGLQFUHDVHVWKHFRPSOH[LW\RID%&67RPDNHD
%&6 SUDFWLFDO LW LV LPSRUWDQW WR RYHUFRPH LWV FRPSOH[LW\
&RPSOH[LW\ LV RIWHQ LQGXFHG E\ YDULRXV LQFRPSDWLEOH
SDUDPHWHUVDQGWKHFKDOOHQJHRIPHDVXULQJORQJWHUPEHQHILWV
RILQWDQJLEOHDVVHWV>@
%XVLQHVVFDVHPRGHOVWKDWVSHFLILFDOO\LQFOXGH&(ZHUHQRW
IRXQG$PHWKRGWKDWFRPHVFORVHVWWRWKHVFRSHRIWKLVVWXG\
LV WKH 6XVWDLQDEOH :DWHU ,QGXVWU\ $VVHW 5HVRXUFH 'HFLVLRQ
6:$5'PRGHO>@7KLVPRGHODVVHVVHVYDULRXVLQGLFDWRUV
ZLWKLQ IRXU WRS OHYHO FRQVWLWXHQWV HFRQRPLF HQYLURQPHQWDO
VRFLDODQG WHFKQLFDOFULWHULD$OWKRXJK WKH6:$5'PRGHO LV
WRRVSHFLILFIRUWKHDLPRIWKLVUHVHDUFKWKHH[SOLFLWLQFOXVLRQ
RIHQYLURQPHQWDOVXVWDLQDELOLW\PDNHVLWDJRRGH[DPSOHIRUD
%&6
3.2. Circular Economy  
$W WKHPRPHQWRI WKLVVWXG\¶V UHVHDUFKSKDVH IHZDUWLFOHV
RQ &( ZHUH SXEOLVKHG >@ $Q DQDO\VLV RI WKH OLWHUDWXUH
VKRZHG WKDW DPRQJVW WKH YDULRXV VFKRODUV GLIIHUHQFHV LQ
GHILQLWLRQ DQG SULQFLSOHV RI &( FDQ EH IRXQG 7KHVH
GLIIHUHQFHV RFFXUGXH WR DGLIIHUHQFH LQ FXOWXUDO SHUVSHFWLYH
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OHJLWLPL]DWLRQ DSSOLFDWLRQ DQG VFRSLQJ >@ 7KHUHIRUH LW
VKRXOG EHQRWHG WKDW QRW DOO&(SULQFLSOHV FDQEH DSSOLHG LQ
HYHU\ FRQWH[W DQG WKDW VSHFLILF DSSOLFDWLRQV PD\ UHTXLUH D
XQLTXHVHWRISULQFLSOHV
$SSDUHQWO\ QR JHQHUDO DFNQRZOHGJHG GHILQLWLRQ RI &( LV
SUHVHQW >±@ 7R PHHW WKH QHHG IRU WKLV VWXG\ LW LV
QHFHVVDU\ WRGHILQH&( IURPDQ HQYLURQPHQWDO VXVWDLQDELOLW\
SHUVSHFWLYH LQ VXFK DZD\ WKDW LW FDQ EH HPEHGGHGZLWKLQ D
EXVLQHVV FDVH IUDPHZRUN7KH UHVXOWLQJ LQGLFDWRUV VKRXOG EH
DSSOLFDEOH DQG SUDFWLFDO ZLWKLQ LQIUDVWUXFWXUH DVVHW
PDQDJHPHQW
3.3. Operationalizing Circular Economy Principles  
(YHQ WKRXJK QR JHQHUDO DFFHSWHG GHILQLWLRQ LV SUHVHQW D
ZLGH YDULHW\ RI &( SULQFLSOH VHWV KDYH EHHQ GHYHORSHG LQ
RUGHU WR PHDVXUH &( 8QIRUWXQDWHO\ LQ PRVW FDVHV LW LV
XQFOHDU ZKDW WKH IXQGDPHQWDO SULQFLSOH ZDV WR EDVH WKH
LQGLFDWRUV RQ )RU H[DPSOH WKH 1'5& LQGLFDWRU V\VWHP
IRFXVVHVRQO\RQUHVRXUFHXWLOL]DWLRQ>@ZKLOH%DVWHLQet al.
DOVR LQFOXGH HFRORJLFDO IRRWSULQW >@ 7KHVH LQFRQVLVWHQFLHV
FDQ FDXVH FRQIXVLRQ DQG LQFRPSDWLELOLWLHV DQG PD\ HYHQ
LQFUHDVH WKH ELDV RI&(SHUIRUPDQFH DVVHVVPHQWV7R UHQGHU
RXWWKLVELDVZLWKLQD%&6WKHFRUHSULQFLSOHVRI&(PXVWEH
FOHDUO\ GHILQHG 7KLV LV GRQH WKURXJK DQ DQDO\VLV RI HOHYHQ
LQGLFDWRUVHWVWDEOHUHOHYDQWWRWKHVFRSHRIWKLVVWXG\
%\JURXSLQJ LQGLFDWRUV WKDWPHDVXUH D VLPLODU DVSHFW LQWR
RYHUDUFKLQJ FDWHJRULHV WKH DPRXQW RI LQGLFDWRUV KDV EHHQ
UHGXFHG ILJXUH  6XEVHTXHQWO\ WKH QXPEHU RI LQGLFDWRUV
ZLWKLQHDFKFDWHJRU\LQGLFDWHVWKHDSSDUHQWLPSRUWDQFHRIWKDW
FDWHJRU\ZLWKLQ&(
7DEOH2YHUYLHZRILQGLFDWRUVHWVIRU&(DQGUHODWHGWRSLFV
%DVWHLQet al.>@
&LUFXODU6FRUHFDUG>@
&LUFXODULW\&DOFXODWRU(0$>@
&UDGOHWR&UDGOH>@
&653HUIRUPDQFH/DGGHU>@
*HQJet al.$>@
*HQJet al.%>@
0(3LQGLFDWRUV\VWHP>@
1'5&LQGLFDWRUV\VWHP>@
5HVRXUFH3DVVSRUW>@
6FKRROGHUPDQet al.>@

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)LJ&DWHJRUL]DWLRQRIWRSOHYHOSULQFLSOHVDQGLQGLFDWRUVIRXQGLQOLWHUDWXUH
RQDQGUHODWHGWR&(SHUFHQWDJHRILQGLFDWRUVWKDWWKHFDWHJRU\DFFRXQWVIRU

)LJ5HODWLRQRIWKUHH&(GHGXFHGHQYLURQPHQWDOVXVWDLQDELOLW\LQGLFDWRUV
,Q FRPPRQEXVLQHVV FDVH IUDPHZRUNV OLNH5HPHQ\L¶V >@
RU 6:$5' >@ WKH economic social DQG organization
FDWHJRULHV DUH DOUHDG\ UHSUHVHQWHG 7KH FDWHJRULHV material 
usage eco-footprint DQG impact FRPELQHG FDQ FRQWULEXWH WR
WKH DLP RI H[SOLFLWO\ LQFOXGLQJ HQYLURQPHQWDO VXVWDLQDELOLW\
IURP D &( SHUVSHFWLYH LQWR WKH IUDPHZRUN 7KH UHPDLQLQJ
FDWHJRULHVenergy DQG emissions KDYH EHHQ LQFOXGHGZLWKLQ
WKHPDWHULDOXVDJHDQGHFRIRRWSULQWFDWHJRU\7KLVZDVGRQH
DV HQHUJ\ SURGXFWLRQ LV GHULYDWLYH RI PDWHULDO XVDJH DQG
HPLVVLRQVDIIHFWWKHHFRIRRWSULQW)RUH[DPSOHSRZHUSODQWV
LQFLQHUDWH IRVVLO IXHOV DQG &2 %\ HPEHGGLQJ WKHP LQ
H[LVWLQJFDWHJRULHVGRXEOHFRXQWLQJLVDYRLGHG
7KLV UHVXOWV LQ WKH IROORZLQJ WKUHH HOHPHQWV WKDW
RSHUDWLRQDOL]H &( SULQFLSOHV IURP DQ HQYLURQPHQWDO
VXVWDLQDELOLW\SHUVSHFWLYH
Resource usageFDQEHVHHQDVDGLUHFWVWGHJUHHHIIHFW,W
LVWKHTXDQWLWDWLYHHIIHFWRQWKHJOREDOVWRFNRIPDWHULDOV
DQGIRVVLOHQHUJ\
Ecological footprintLVWKHTXDQWLWDWLYHHIIHFWRQWKHJOREDO
FDSDFLW\WRUHJHQHUDWHDQGDFWDVVLQN,WLVDVWGHJUHH
HIIHFWRQVSDFH
Environmental impactLVDQLQGLUHFWQGGHJUHHTXDOLWDWLYH
HIIHFWRIDQ\HFRQRPLFDFWLYLW\RQWKHHFRV\VWHPV
$QH[DPSOHRI WKHVH WKUHH LQGLFDWRUV FDQEHJLYHQRQ WKH
EDVLV RI D FRDO ILUH 7KH HIIHFW RI  UHVRXUFH XVDJH LV OHVV
FRDOWKHHFRORJLFDOIRRWSULQWLVWKHGHVWUXFWLRQRIQDWXUHDW
FRDOPLQHVDQGWKHVDWXUDWLRQRIWKHDLUZLWK&2DQGWKH
HQYLURQPHQWDO LPSDFW LV WKH JUHHQKRXVH HIIHFW )LJXUH 
LOOXVWUDWHVWKHVHWKUHHLQGLFDWRUVLQUHODWLRQWRHDFKRWKHU
'HYHORSPHQWRIEXVLQHVVFDVHIUDPHZRUN
4.1. Template framework 
$VD VXLWDEOH%&6IUDPHZRUNZDVQRW IRXQGD%&6ZDV
GHYHORSHG ZLWKLQ WKLV VWXG\ EDVHG XSRQ WUDGLWLRQDO EXVLQHVV
FDVHVUHOHYDQW WR WKHSK\VLFDOFDSLWDODVVHW VHFWRU5HPHQ\L¶V
IUDPHZRUN ZDV LGHQWLILHG DV D VXLWDEOH WHPSODWH GXH WR WKH
FRQVWLWXHQWVLWFRYHUVWKHWHFKQRORJ\VWUDWHJLFVWDNHKROGHUV
ILQDQFLDODQGULVNV7KH ILUVW IRXUGHVFULEH VHSDUDWHGRPDLQV
ZKLOHULVNVDUHDVVHVVHGXSRQWKHVHIRXUFRQVWLWXHQWV

&2LVWKHUHIRUHDOVRUHSUHVHQWHGZLWKLQWKHSURSRVHG%&6IUDPHZRUN
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(YHQ WKRXJK 5HPHQ\L¶V IUDPHZRUN LV UHOHYDQW WR WKLV
VWXG\LWVLQGLFDWRUVGRQRWDOOPDWFKWKHDVSHFWVWKDWDUHIRXQG
WR EH LPSRUWDQW ZLWKLQ WKH HOHFWULFLW\ LQIUDVWUXFWXUH VHFWRU
8VLQJ WKH SURFHVV SKDVHV RI 6:$5' WKUHH DSSOLFDEOH
LQGLFDWRUV SHU FRQVWLWXHQW WDEOH  ZHUH VHOHFWHG 7KLV ZDV
GRQH E\ WDNLQJ LQWR DFFRXQW WKH LQGLFDWRUV XVHG E\ /LDQGHU
DQG WKRVH SUHVHQW LQ 5HPHQ\L¶V IUDPHZRUN 7KLV OHDGV WR D
WHPSODWHIUDPHZRUNWRZKLFKVXVWDLQDELOLW\FDQEHDGGHG
$ OLPLWHGQXPEHURI LQGLFDWRUVNHHSV WKHPRGHO OHDQ DQG
SUDFWLFDO7KHVHOHFWHGLQGLFDWRUVDVVHVVGLIIHUHQWQRQRUOLWWOH
RYHUODSSLQJ DVSHFWV RI WKH FRQVWLWXHQW +RZHYHU DV HDFK
%&6 KDV LWV VSHFLILF FRQWH[W GLYHUWLQJ IURP WKHVH JHQHULF
LQGLFDWRUV FDQ EH GRQH E\ UHSODFLQJ RU DGGLQJ DGGLWLRQDO
LQGLFDWRUV
4.2. Adding environmental sustainability to the framework 
7RGHYHORSD%&6IURPWKHWHPSODWHIUDPHZRUNWKHWKUHH
RSHUDWLRQDOL]HG&(HOHPHQWVQHHGWREHHPEHGGHG7KH\FDQ
EHHPEHGGHGZLWKLQWKHFXUUHQWFRQVWLWXHQWVRUFRPELQHGLQWR
D QHZO\ DGGHG FRQVWLWXHQW %HFDXVH RI WKH FRPSOH[LW\ RI
VXVWDLQDELOLW\DQGWKHQHHGWRSUHYHQWORVLQJLQWDQJLEOHHIIHFWV
VXFK DV HQYLURQPHQWDO LPSDFWV HQYLURQPHQWDO VXVWDLQDELOLW\
LV DGGHG DV D VHSDUDWH FRQVWLWXHQW 7KH WKUHH HOHPHQWV
UHVRXUFH XVDJH HFRORJLFDO IRRWSULQW DQG HQYLURQPHQWDO
LPSDFWFDQEHPHDVXUHGHLWKHUTXDQWLWDWLYHO\RUTXDOLWDWLYHO\
DQGKHQFHDFWDVLQGLFDWRUVIRUWKLVFRQVWLWXHQW
$VVHVVPHQW RI WKHVH LQGLFDWRUV FDQ EH GRQH E\PHDQV RI
DSSO\LQJ H[LVWLQJ WRROV )RU UHVRXUFH XVDJH PDWHULDO IORZ
DQDO\VHV RU FRPSUHKHQVLYH UHXWLOL]DWLRQ VFRUHV FDQ EH XVHG
(QYLURQPHQWDOLPSDFWFDQEHDVVHVVHGXVLQJSDUWRIOLIHF\FOH
DQDO\VLVWRROVDQGHFRORJLFDOIRRWSULQWFDQEHPHDVXUHGXVLQJ
DFRPSUHKHQVLYHQRQFDUERQIRRWSULQWFDOFXODWRU
4.3. Risk and opportunity management 
5LVN PDQDJHPHQW LV WDNHQ VHSDUDWHO\ IURP WKH RWKHU
FRQVWLWXHQWV DQG QRW YDOXHG DV DQ LQGLFDWRU ZLWKLQ HDFK
FRQVWLWXHQW EHFDXVH RI WKH LPSRUWDQFH RI ULVN PDQDJHPHQW
(YHQVPDOOFKDQFHVPD\UHVXOWLQODUJHLPSDFWVZKHQGHDOLQJ
ZLWK SK\VLFDO FDSLWDO DVVHWVZLWKLQ WKH HQHUJ\ LQIUDVWUXFWXUH
+HQFHULVNVWHQGWRLQIOXHQFHWKHEXVLQHVVFDVHQHJDWLYHO\
2Q WKH RWKHU KDQG WKHUH LV WKH FKDQFH WKDW FHUWDLQ
RSSRUWXQLWLHVPD\RFFXU2SSRVLWH WRULVNVFDQLQIOXHQFHWKH
EXVLQHVV FDVH SRVLWLYHO\ +HQFH WKH ULVN DVVHVVPHQW FDQ EH
ERWKSRVLWLYH WKH FKDQFH DQG LPSDFW RI DQ RSSRUWXQLW\ DQG
QHJDWLYHWKHFKDQFHDQGLPSDFWRIDULVN7KHUHVXOWLQJ%&6
IUDPHZRUNLVGHSLFWHGLQILJXUH
7DEOH6XJJHVWHGLQGLFDWRUVIRUWKHEXVLQHVVFDVHIRUVXVWDLQDELOLW\
IUDPHZRUN

)LJ%XVLQHVVFDVHIRUVXVWDLQDELOLW\IUDPHZRUN
4.4. Asset investment decision-making 
7KHEXVLQHVVFDVHIUDPHZRUNLV WKHEDVLVIRUDVVHWUHODWHG
GHFLVLRQV 7R WUDQVODWH WKH IUDPHZRUN LQWR D GHFLVLRQDLGLQJ
WRRO YDULRXV PHWKRGV FDQ EH XVHG 7KLV SURFHVV ZLOO QRW EH
H[WHQVLYHO\ GLVFXVVHG LQ WKLV SDSHU EXW EDVHG XSRQ SUHYLRXV
UHVHDUFKRQWKHWRSLF>@
0XOWLFULWHULD GHFLVLRQ DQDO\VHV 0&'$ FDQ DGGUHVV
FRPSOH[SUREOHPVZLWK FRQIOLFWLQJREMHFWLYHV >@ DQG ILW WKH
FKDUDFWHULVWLFRID%&67RSUHYHQWFRPSDULQJRUVXPPDWLRQ
RI LQGLFDWRUV EDVHG RQ GLIIHUHQW LQFRPSDWLEOH SDUDPHWHUV D
SDLUZLVH RXWUDQNLQJ PHWKRG LV VXJJHVWHG >@ 2XWUDQNLQJ
JLYHV LQVLJKW LQWR WKH GHFLVLRQ SUREOHP ZLWKRXW FUHDWLQJ
ELDVHGRXWFRPHV
&DVH6WXG\%XVLQHVV&DVH)UDPHZRUN(YDOXDWLRQ
7KH GHYHORSHG %&6 IUDPHZRUN KDV EHHQ HYDOXDWHG GRQH
WKURXJKDFDVHVWXG\RIDQDVVHWLQYHVWPHQWGHFLVLRQSUREOHP
7KHDVVHWPDQDJHPHQWGHSDUWPHQWRI/LDQGHULVFRQWLQXRXVO\
UHSODFLQJ DJHG DVVHWV DQG H[SDQGLQJ LWV HOHFWULFLW\
LQIUDVWUXFWXUH WR PHHW IXWXUH QHHGV 'XH WR WHFKQRORJLFDO
LPSURYHPHQWVQHZW\SHVRIDVVHWVVXFKDVFDEOHVGLVWULEXWLRQ
WUDQVIRUPHUVDQGVZLWFKHVEHFRPHDYDLODEOH7KLVUHVXOWVLQD
GHFLVLRQ SUREOHP LQ ZKLFK WKH FRVWV DQG EHQHILWV RI HDFK
WHFKQRORJ\QHHGWREHDVVHVVHGDQGFRPSDUHG
7KHFDVHVWXG\IRFXVVHVRQGLVWULEXWLRQWUDQVIRUPHUV'7
ILJXUH'7VDUHVWDWLFGHYLFHV WKDWDUHPDLQO\FRQVWUXFWHG
RI VWHHO FRSSHU PLQHUDO RLO DQG VRPH SDSHU 7KH FXUUHQW
SRSXODWLRQ  WKDW /LDQGHUPDLQWDLQV KDYH UDWHG ORDGV
UDQJLQJ IURPN9$WRN9$DQGKDYHEHHQGHVLJQHG
IRUDQDYHUDJHOLIHWLPHRI\HDUV7KHLUUHSODFHPHQWUDWHLV
DERXWSHU\HDUPRVWO\EDVHGRQSUHYHQWLYHUHSODFHPHQW
FULWHULDLQVWHDGRIIDLOXUH
(FRQRPLF 7HFKQRORJ\ 6WDNHKROGHUV 6WUDWHJLF 6XVWDLQDELOLW\ 5LVNV
1HWSUHVHQWYDOXH
5HWXUQRQLQYHVWPHQW
7RWDOFRVWRIRZQHUVKLS
)XQFWLRQDOUHTXLUHPHQWV
3K\VLFDOUHTXLUHPHQWV
2SHUDWLRQDOUHTXLUHPHQWV
6WDNHKROGHUGHSHQGHQF\
6WDNHKROGHUFROODERUDWLRQ
6WDNHKROGHUUHVSRQVLELOLW\
%XVLQHVVJRDOVDOLJQPHQW
&KDLQSDUWQHUDOLJQPHQW
*RYHUQPHQWDODOLJQPHQW
5HVRXUFHXVDJH
(QYLURQPHQWDOLPSDFW
(FRORJLFDOIRRWSULQW
(FRQRPLF
7HFKQRORJ\
6WDNHKROGHU
6WUDWHJLF
6XVWDLQDELOLW\
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7DEOH  JLYHV WKH UHVXOW RI DQ 0&'$ IRU WKUHH '7
WHFKQRORJLHV WKHXVHRIDQDOXPLQXPFRLODPRUSKRXVFRUHV
RUXVLQJELRRLO DV LQVXODWLRQDQGFRRODQW7KHEHQFKPDUN LV
WKH FXUUHQW VWDQGDUG WUDQVIRUPHU ZLWKLQ /LDQGHU¶V
LQIUDVWUXFWXUH 7KH DVVHVVPHQWV ZHUH EDVHG XSRQ H[SHUW
VHVVLRQV ZLWKLQ /LDQGHU DQG VXSSRUWHG E\ OLWHUDWXUH RQ WKH
YDULRXVWHFKQRORJLHV7KH0&'$LQWDEOHVKRZVWKHUHODWLYH
VFRUHVRIWKHFDVHVWXG\DVDQLOOXVWUDWLRQRIWKHDVVHVVPHQW
7KH DVVHVVPHQW VKRZV WKDW HDFK WHFKQRORJ\ KDV LWV SURV
DQG FRQV LQ UHODWLRQ WR WKH EHQFKPDUN '7 7KH WUDQVIRUPHU
ZLWK DOXPLQXP FRLO LV PRVW VLPLODU WR WKH EHQFKPDUN DQG
VFRUHV RQO\ VOLJKWO\ EHWWHU RQ D IHZ LQGLFDWRUV WKDQ WKH
EHQFKPDUN7KLVLVWKHUHVXOWRIDOXPLQXPEHLQJDOHVVVFDUFH
PDWHULDO WKDQ FRSSHU 'HSHQGHQF\ RQ VXSSO\ FKDLQ DQG
VWDNHKROGHUV LV WKHUHIRUH OHVV FULWLFDO 7KH SRVLWLYH
VXVWDLQDELOLW\ULVNWUDQVODWHVLQWRDVXVWDLQDELOLW\RSSRUWXQLW\
7KH '7 ZLWK DQ DPRUSKRXV FRUH VKRZV VRPH ODUJH
QHJDWLYHV UHOLDELOLW\ DV ZHOO DV ODUJH SRVLWLYHV HQHUJ\
HIILFLHQF\7KLV LV DQ LQGLFDWLRQ WKDW WKLVQHZ WHFKQRORJ\ LV
SURPLVLQJ EXW QRW \HW VXIILFLHQWO\ UHOLDEOH 7KLV LV PDLQO\
FDXVHG E\ WKH EULWWOHQHVV RI WKH DPRUSKRXV PDWHULDO ZKLFK
FRPSOLFDWHVSURGXFWLRQWUDQVSRUWDQGLQFUHDVHVFRQWDPLQDWLRQ
RI WKH LQVXODWLQJ PLQHUDO RLO )XUWKHU GHYHORSPHQW RI WKH
WHFKQRORJ\ PD\ LQFUHDVH LWV SRWHQWLDO DQG RSSRUWXQLWLHV IRU
IXWXUHLQYHVWPHQWV
7DEOH$VVHVVPHQWRI'7WHFKQRORJLHV LOOXVWUDWLQJEHQFKPDUNHGVFRUHV$
SRVLWLYHVFRUHSHUIRUPVEHWWHUWKDQWKHEHQFKPDUNDQHJDWLYHZRUVH
&RQVWLWXHQW ,QGLFDWRU
$
OX
P
LQ
XP

$
P
RU
SK
RX
V
%
LR
R
LO
7HFKQLFDODSSUDLVDO )XQFWLRQDOSHUIRUPDQFH   
3K\VLFDOSHUIRUPDQFH   
2SHUDWLRQDOSHUIRUPDQFH   
(FRQRPLFDSSUDLVDO 1HWSUHVHQWYDOXH   
5HWXUQRQLQYHVWPHQW   
7RWDOFRVWRIRZQHUVKLS   
6WDNHKROGHUDSSUDLVDO 6WDNHKROGHUGHSHQGHQF\   
6WDNHKROGHUFROODERUDWLRQ   
6WDNHKROGHUUHVSRQVLELOLW\   
(QYLURQPHQWDOVXVWDLQDELOLW\ 5HVRXUFHXVDJH   
(FRORJLFDOIRRWSULQW   
(QYLURQPHQWDOLPSDFW   
6WUDWHJLFDOLJQPHQW %XVLQHVVJRDOVDOLJQPHQW   
&KDLQSDUWQHUDOLJQPHQW   
*RYHUQPHQWDODOLJQPHQW   
5LVNYDOXDWLRQ 7HFKQLFDOULVNV   
(FRQRPLFULVNV   
6WDNHKROGHUULVNV   
6XVWDLQDELOLW\ULVNV   
6WUDWHJLFULVNV   


)LJ$FURVVVHFWLRQRIDFRPPRQGLVWULEXWLRQWUDQVIRUPHU
7KH'7 WKDW XVHVELRRLO DV FRRODQW LQVWHDGRI FRPPRQO\
XVHG PLQHUDO RLO KDV PRVW DGYDQWDJHV RYHU WKH EHQFKPDUN
$OWKRXJK PRUH H[SHQVLYH ELRRLO VORZV GRZQ DJLQJ DQG
LPSURYHV UHF\FODELOLW\ ZKLFK KDV D ODUJH SRVLWLYH HIIHFW RQ
UHVRXUFHXVDJHDQGPDNHVWKHILQDQFLDOEXVLQHVVFDVHSRVLWLYH
RYHUWKHHQWLUHOLIHF\FOH2QHRIWKHGUDZEDFNVRILQYHVWLQJLQ
ELRRLO PHQWLRQHG E\ /LDQGHU LV WKH EXUGHQ WR PDQDJH WZR
GLIIHUHQW W\SHVRIRLOIORZV7KLV H[SODLQV WKHQHJDWLYH VFRUH
RQRSHUDWLRQDOSHUIRUPDQFHDVORJLVWLFVQHHGWREHDGMXVWHG
7KH DOXPLQXPRSWLRQ VFRUHV VOLJKWO\ OHVV WKDQ WKH ELRRLO
EXWKDVQRQHJDWLYHV,WPD\WKHUHIRUHEHHDVLHUWRLPSOHPHQW
RQ WKH VKRUW WHUPZKLOHELRRLOPD\KDYHJUHDWHU DGYDQWDJHV
RQ WKH ORQJ UXQ 7KH DPRUSKRXV'7KDV WRRPDQ\ QHJDWLYH
VFRUHV WR EH YLDEOH DW WKLV VWDJH +RZHYHU DV WHFKQRORJ\
SURJUHVVHVWKHRSWLRQPD\EHUHDVVHVVHG
7KLV UHVXOW ZDV IRXQG WR EH FRXQWHULQWXLWLYH IURP DVVHW
PDQDJHPHQWSHUVSHFWLYHDV WKHDPRUSKRXV'7ZDVH[SHFWHG
WRVFRUHEHWWHUDQGWKHELRRLO'7WRVFRUHZRUVH7KLVVKRZV
WKHLPSRUWDQFHRIREMHFWLYHDVVHVVPHQWWKDWGRHVQRWIRFXVRQ
K\SHVEXWLQFOXGHVDFRPSUHKHQVLYHUDQJHRILQGLFDWRUV
&RQFOXVLRQ
7KHDLPRIWKLVVWXG\ZDVWRGHYHORSDVXVWDLQDEOHEXVLQHVV
FDVH IRUSK\VLFDO FDSLWDO DVVHWV XVLQJ&(DV D EDVLV WRYDOXH
HQYLURQPHQWDOVXVWDLQDELOLW\7RGRVRFRUHSULQFLSOHVRI&(
KDGWREHLGHQWLILHGDVQRJHQHUDODFNQRZOHGJHGGHILQLWLRQLV
SUHVHQW7KUHHHOHPHQWVZHUHIRXQGWRGHVFULEHWKLVUHVRXUFH
XVDJHHFRORJLFDOIRRWSULQWDQGHQYLURQPHQWDOLPSDFW
7R GHYHORS D EDODQFHG DQG FRPSUHKHQVLYH IUDPHZRUN
HQYLURQPHQWDO VXVWDLQDELOLW\ZDV LQFOXGHG LQWR WKH%&6DV D
VHSDUDWH FRQVWLWXHQW 7KDW OHG WR D %&6 RI VL[ FRQVWLWXHQWV
ILQDQFLDO DSSUDLVDO WHFKQLFDO DVVHVVPHQW VWDNHKROGHU
DSSUDLVDO VWUDWHJLF DOLJQPHQW HQYLURQPHQWDO VXVWDLQDELOLW\
DQG ULVN YDOXDWLRQ 7R NHHS WKH IUDPHZRUN DQG GHFLVLRQ
DLGLQJ WRROSUDFWLFDO LW LV VXJJHVWHG WRDVVHVV WKUHH LQGLFDWRUV
SHU FRQVWLWXHQW 7KH SDSHU XVHG FRQVWLWXHQWV DQG LQGLFDWRUV
WKDWDUHUHOHYDQWZLWKLQWKHVFRSHRIWKLVVWXG\
7KH GHYHORSHG%&6 IUDPHZRUN KDV EHHQ HYDOXDWHG LQ DQ
DSSOLFDWLRQRQGLVWULEXWLRQWUDQVIRUPHUV,WZDVIRXQGWREHD
SUDFWLFDO IUDPHZRUN DQG VXSSRUW GHFLVLRQ PDNHUV LQ JLYLQJ
EHWWHULQVLJKWLQWKHWUDGHRIIV
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'LVFXVVLRQ
$V GHILQLWLRQV RI &( YDU\ WKURXJKRXW OLWHUDWXUH PRUH
UHVHDUFKLVQHFHVVDU\WRGHYHORSDFRPPRQJURXQGDQGV\QWD[
RI &( 0RVW LQGLFDWRUV WKDW WU\ WR PHDVXUH &( ODFN
VXEVWDQWLDWLRQ 7KHUHIRUH UHVHDUFK VKRXOG QRW RQO\ IRFXV RQ
WKHLPSOHPHQWDWLRQRI&(EXWDOVRRQWKHPHFKDQLVPVEHKLQG
&(WRHQDEOHWKHGHGXFWLRQRIFRQVLVWHQWFRUHSULQFLSOHV
:KLOH WKHFRUHSULQFLSOHVPD\QRWEHJHQHUDOO\GHILQHG LW
LVJHQHUDOO\DFNQRZOHGJHGWKDW&(FDQEHDQDQVZHUWRPRUH
HIILFLHQW UHVRXUFHXVDJH7KH ILHOGRIDVVHWPDQDJHPHQWDQG
HVSHFLDOO\ SK\VLFDO FDSLWDO DVVHWV WKDW FRQWDLQ PDQ\ VFDUFH
PDWHULDOV LV WKHUHIRUHDNH\UHVHDUFKDUHD+RZHYHU&(KDV
KDGOLWWOHDWWHQWLRQZLWKLQDVVHWPDQDJHPHQWOLWHUDWXUH
&XUUHQWEXVLQHVVSUDFWLFHVDUHRIWHQ VWUXFWXUHG WREHFRVW
HIILFLHQW DQG DYRLG ILQDQFLDO ULVNV 'HSUHFLDWLRQ DQG
GLVFRXQWLQJ DUH VXFKPHDVXUHV+RZHYHUZKHQ GHSUHFLDWLQJ
DQ LQYHVWPHQW WR]HUR WKH ILQDQFLDO LQFHQWLYH LV ORVW WR UHXVH
RUUHF\FOHWKHDVVHWDWLWVHQGRIOLIH:HSURSRVHWRGLVFRXQW
WRZDUGVWKHUHPDLQLQJYDOXHRIWKHUHVRXUFHV
:LWKLQ WKLV VWXG\PDWHULDO UHVRXUFHVZHUH IRXQG WREHDQ
LPSRUWDQW DVSHFW RI &( 7KH VXSSO\ FKDLQ GHSHQGV RQ WKHVH
UHVRXUFH IORZV 7KHUHIRUH WKH DVVHW PDQDJHU WKDW WDNHV &(
H[SOLFLWO\LQWRDFFRXQWDOVRDIIHFWVWKHUHVWRIWKHVXSSO\FKDLQ
WKURXJKLWVGHFLVLRQV7KHLPSDFWRQWKHVXSSO\FKDLQLVWDNHQ
LQWRDFFRXQWZLWKLQWKHVWDNHKROGHUDSSUDLVDOLQGLFDWRU
7KHGHYHORSHG%&6IUDPHZRUNH[SOLFLWO\H[FOXGHVHQHUJ\
DQGHPLVVLRQVDVVHSDUDWHLQGLFDWRUVWRDYRLGGRXEOHFRXQWLQJ
+RZHYHU SROLF\PDNLQJ LV FXUUHQWO\ FDUERQ IRFXVHG DQG WKH
HQHUJ\ WUDQVLWLRQ KLJKO\ LQIOXHQFHV EXVLQHVV SURSRVLWLRQV
ZLWKLQWKHHQHUJ\VHFWRU7KHUHIRUHLWLVVXJJHVWHGWKDWIRUWKH
WLPHEHLQJHQHUJ\XVDJHDQG&2FRXOGH[SOLFLWO\EHLQFOXGHG
LQ%&6DVGLVFXVVHGLQVHFWLRQ
(FRQRPLFDQGHQYLURQPHQWDOVXVWDLQDELOLW\KDYHERWKEHHQ
DFFRXQWHGIRUZLWKLQWKHGHYHORSHGEXVLQHVVFDVHIUDPHZRUN
+RZHYHU WRPDNH LWD WUXO\VXVWDLQDEOHEXVLQHVVFDVH VRFLDO
LPSDFWVVKRXOGDOVREHLQFOXGHG7KHIUDPHZRUNGRHVJLYHWKH
RSSRUWXQLW\ WR GR VR WKURXJK WKH VWDNHKROGHU UHVSRQVLELOLW\
LQGLFDWRU %XW GXH WR WKH FRPSOH[ QDWXUH RI VRFLDO LPSDFW
PRUH UHVHDUFK ZRXOG EH QHFHVVDU\ WR PDNH VXEVWDQWLDWHG
FODLPVRQKRZWRLQFOXGHWKLVZLWKLQDEXVLQHVVFDVH
7KH FXUUHQW IUDPHZRUN KDV EHHQ HYDOXDWHG ZLWK D VLQJOH
FDVH VWXG\ FRQVLVWLQJRIYDULRXVGHFLVLRQSUREOHPVRIZKLFK
RQH KDV EHHQ SUHVHQWHGZLWKLQ WKLV SDSHU )XUWKHU WHVWLQJ RI
WKH IUDPHZRUN LV VXJJHVWHG WR LPSURYH LWV UHOLDELOLW\ DQG
JHQHUDOL]DELOLW\7KHUHOLDELOLW\ZLOOLPSURYHLIUHSOLFDELOLW\RI
WKH IUDPHZRUN LV IRXQG ,PSURYHPHQWRI WKHJHQHUDOL]DELOLW\
UHTXLUHV WHVWLQJ ZLWKLQ RWKHU LQGXVWULHV LQ DQG RXWVLGH WKH
VFRSHRISK\VLFDOFDSLWDODVVHWVIRUWKHHQHUJ\VHFWRU
$FNQRZOHGJHPHQWV
7KH DXWKRUV WKDQN /LDQGHU 19 IRU SURYLGLQJ WKH
RSSRUWXQLW\DQGFORVHFROODERUDWLRQLQWKLVUHVHDUFKSURMHFW
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